Introduction
Access to leisure by public transportation has not been studied in great detail, at least in the United States. The Northeastern Illinois region with the City of Chicago (in Cook County) as the focal point is home to the third largest public transportation system in the country. The transit network is well connected and serves the traditional commute and other associated trips in an adequate manner. However, the access by public transportation to leisure activities and destinations has not been studied extensively. This study focuses on that aspect of travel in a large metro area in order to highlight the adequacy of the existing transit network in catering to the needs of the transportation disadvantaged population groups.
UIC-UTC worked with the Forest Preserve District of Cook County to identify a hypothetical public transportation option which would allow Environmental Justice and Transit Dependent residents of Cook County to visit one of FPDCC's six nature centers. These two population groups, public transportation, and the six nature centers are spread throughout the County, which makes this research task both a challenge and an opportunity.
The approach for the study was divided into three parts.
(1) Identification of the target population in Cook County, (2) Identification of the proximate bus stops and train stations to the Nature Centers, (3) Evaluation of the transit availability and accessibility from the origins (target population) to the destination (nature centers) using GTFS data and other spatial analysis tools. The results are discussed followed by policy recommendations and future work. The demographic analysis is discussed next.
Identification of Target Population

Environmental Justice (EJ) Areas
The UTC team developed an index to identify the target population that is likely to be disadvantaged due to the lack of access to forest preserves. The target population identification is done in different ways. The first approach is based on the principles of Environmental Justice (EJ). EJ stems from an Executive Order 1294, signed in 1994 and states that any action in the transportation domain should not disadvantage (1) racial minorities or blacks, (2) ethnic minorities, (3) low-income or economic minorities. Accordingly, Cook County is analyzed at the census tract level wherein, tracts are labeled as either EJ tracts or non-EJ tracts based upon the percent of population from each category described above and benchmarked against the regional population percent for each of those categories. Tracts are labeled as EJ tracts in 1, 2, 3 or all based upon the mix of population by category within each tract. For example, a tract can be labeled 1, if the percent of black population in the tract exceeds the regional black population percentage and so on. In this report, we consider any tract meeting 3/3 EJ criteria as being "highly" EJ.
The following map depicts the Environmental Justice census tracts that have a value of 1, 2, or 3 based on three factors: >50% Minority Population, >50% African-American population, and >50% of population under the poverty line. Tracts that have met any EJ criteria are displayed in blue; a lighter shade indicates that only one of these criteria has been met, with other tracts which meet two and three of the three possible measures of EJ displayed in correlating darker shades of blue. Those tracts which have not met any EJ criteria are displayed in a soft pink color.
Figure 1: Cook County Environmental Justice (EJ) Tract Map
In order to better manage the geographical spread of Max EJ tracts throughout Cook County, the total grouping of all Max EJ tracts was divided into four zones. Additionally, each zone's centroid was generated using GIS software. We feel that generating these four zones is beneficial for this study as it will potentially lay the groundwork for multiple Nature Express services which can serve several different EJ areas of Cook County.
Transit Dependent (TD) Areas
The other method of identifying the target population is by using an index developed by the PI, Dr. Sriraj. The index is labeled as a transit dependency index and is on a scale of low to high. The demographic factors included for consideration in this analysis are age (less than 18, and greater than 65), poverty level, auto ownership (zero car households), and mode to work (public transit). This group, identified as transit dependent populations is a representation of census tracts that have a greater percent of any or all of these groups when compared to the regional (six-county) average for that category. Tracts that are tabbed as transit dependent are displayed in the map. The scaling of this index includes low, medium-low, medium-high, and high. Tracts considered highly Transit Dependent are those which meet 4/5 or 5/5 of the applicable criteria (noted above).
The following map depicts tract Transit Dependency (TD) measures from None to High. TD is measured in terms of: Significant population under 18 years old, significant population over 65 years old, significant population below the poverty level, significant population relying on transit to travel to/from work, and significant population with no vehicles in the household. Each criteria met/unmet is weighted equally among all others. If met, it contributes one of a possible five points in the measure of TD. For example, a census tract with one criteria met would be considered to have low transit dependency, but a tract with four out of five criteria met would be considered highly transit dependent.
Figure 3: Cook County Transit Dependency
Cook County Forest Preserve District Nature Centers
The Forest Preserve District of Cook County operates six nature centers within the county with the general mission of interpreting nature itself to visitors. Activities are available for all age groups, from small children to adults. FPDCC nature centers do not focus on one particular activity but instead offer a variety of activities and programming and activities which often vary depending on the center in question.
FPDCC nature centers can be busy facilities (particularly on weekends), serving as a recreational destination to many residents of Cook County. Centers are kept staffed and are open during specific hours, which can fluctuate depending on the season. Some of the centers utilize historic buildings and facilities which have been adapted for their new use in educating the public about nature. Visitors can learn about not only the natural history of the region, but also local cultural history (topics such as Native Americans, early European settlements, and its early industries). Open year round, the centers have reduced hours during the winter but remain open (and may offer winter-specific activities, such as cross-country skiing, depending on the center).
All of the nature centers are located in suburban Cook County, outside of the city of Chicago. Two are located northwest of the city center, one directly west, two southwest, and one directly south. Presently, the simplest way to get to one of the nature centers (if not already within walking distance) is by automobile. Located on paved roads and with ample parking, this is how most visitors access the FPDCC nature centers. Transit is an option for direct access to some of the nature centers, although no specific provisions (special bus shelters, paved path between stop and nature center, etc) have been made by the County or local transit providers to encourage the use of transit in getting to and from any of the six nature centers. When predicting the maximum on-foot travel distance a potential rider of bus or rail transit rider is likely to travel in order to get to/from their chosen mode of transit, two different figures are typically used, depending on the mode: ¼ mile for bus transit, and ½ mile for rail transit. The two previous maps display both bus and rail transit's direct proximity -within a ¼ or ½ mile buffer, respectively -to FPDCC land, with the locations of its six Nature Centers also noted. Cook County's total square mileage of Forest Preserve District land accessible within a walk-able distance of CTA, Pace, and Metra stops is displayed in the Based on the above information, it's readily apparent that Pace's existing service is the leading provider of transit within a walking distance of FPDCC facilities, with over sixteen square miles of Forest Preserve District land falling within a walkable distance of Pace bus stops. Only around two square miles (each) of FPD land is within a walking distance of CTA Bus and Metra stops, and CTA Rail has the lowest walkable accessibility to FPD land -less than a half-square mile. What this can potentially translate to is possible usage of current Pace routes (streets equipped with stops, shelters, etc) and transit vehicles based at garages located respectively to each nature center.
Preliminary Cook County Data
Transit Availability and Accessibility to Nature Centers Using GTFS data
First, General Transit Feed Specification (GTFS) data for the four major public transit providers serving Cook County was collected. These providers include: CTA (Bus and Rail), Pace, Metra, and NICTD. GIS shapefiles (year 2014 revisions, from the US Census Bureau) were then collected in two variants -first, roadway shapefiles were collected for all counties in Illinois, Indiana, and Wisconsin which are served by the four transit providers whose GTFS data was collected. Also collected was a year 2014 shapefile of census tracts in Cook County, along with associated census data tables respective to each census tract which allowed us to make the determination as to whether a given tract can be classified as an Environmental Justice area.
Using a specialized tool provided by ESRI (publisher of ArcGIS) as well as the Network Analyst extension of ArcGIS, service areas were then generated using the available GTFS data, as well as transit stop location data and roadway network data. Service area data was generated for 15, 30, 45, 60, and 90-minute intervals. Using this data, we are able to overlay where service areas within the given time intervals can read EJ tracts within Cook County. To help provide a comparison, two different service areas were generated for each Nature Center -one reflecting transit service on a Saturday at 10:00 am, and one reflecting transit service on a Wednesday at 10:00 am. Two days (a weekday and weekend) were sampled in order to generate service areas more accurately, as weekday transit service tends to be more frequent and/or expansive than on weekends, but the FPDCC Nature Centers are more likely to be utilized by County residents on weekends. 
Location Summaries for FPDCC Nature Centers
Crabtree Nature Center
Crabtree Nature Center is located on Stover Road in northwest suburban Barrington, ¼ mile north of the intersection of Palatine Rd and Stover. There is no sidewalk access along Stover or Palatine Roads leading to the nature center, and no transit stops within a ¼ and ½ mile radius of the nature center itself. Although there is no transit access to Crabtree, an analysis was nonetheless performed in order to determine the "service area" surrounding it, from a strictly-pedestrian perspective [as currently utilized, the GIS software tool used for this analysis will calculate a walk time to/from transit stops nearest to the Nature Center, and then transit time. If no such transit stop is found, then the resulting service area is purely walk time.] The largest such service area -90 minutes -lies almost completely within the county itself, and is located almost entirely within non-EJ census tracts. As the above tables indicate, only a very small geographical area with EJ characteristics is within a 90-minute service area of the Crabtree nature center. Given the lack of currently-available transit options within close proximity to Crabtree, and few EJ tracts near the Center itself, this Nature Center is not an ideal choice to be the destination of any Nature Express service.
River Trail Nature Center
River Trail is located in north suburban Northbrook, south of the intersection of Milwaukee Avenue and River Road. River Trail Nature Center has four Pace bus stops within ¼ mile of its main entrance. Within ½ mile of its main entrance, there are two additional Pace bus stops. From the main entrance to River Trail on Milwaukee Avenue, there is no sidewalk access to the nature center itself.
Hours: 9:00a -4:30p (summer; close at 3:30p in colder months) As a facility served by a Nature Express-type of service, River Trail has limited potential. While the Nature Center is not totally inaccessible from EJ tracts within the preferred 45-minute service area, the closest service areas we analyzed (15-and 30-minutes) served only a very small area of EJ tracts -less than two square miles for both Saturday and weekday service. Overall, the most glaring issue with River Trail's service areas is that even in the longer 60-and 90-minute service areas, the EJ areas classified as having a >50% black population are almost completely absent from the resulting served geography. While River Trail's analysis does result in some EJ tracts being within the 15-to 90-minute service areas which were specified, the type of EJ tracts being served is unevenly distributed. More investigation is required to determine if it is possible to create new (or modify existing) transit routes which will better serve a more balanced grouping of the three types of EJ tracts.
Hal Tyrrell Trailside Museum
The Trailside Museum is located on the southwest corner of Chicago Avenue and Thatcher Avenue in west suburban River Forest. It has no transit stops within a ¼ mile radius. Within a ½ mile radius, there are four Pace bus stops, and one Metra stop (River Forest on the UP-W line). The Trailside Museum is the only FPDCC Nature Center with sidewalk access. Although the square mileage of EJ tracts (under all three criteria) is minimal in the 15-minute service area analysis (for both Saturday and weekdays), Hal Tyrell shows more potential in the 30-minute (and greater) service areas. These service areas are aided largely by Pace's west suburban operations as well as Metra's UP-West line. While the census tracts immediately surrounding the Nature Center itself are not classified as EJ by any of the three measures, significant pockets of EJ tracts exist to its east and west. Nature Express service implemented with a focus on these two areas would be an ideal way to take advantage of Hal Tyrell's location.
Little Red Schoolhouse Nature Center
The Because the Little Red Schoolhouse has no transit stops within a ¼ and ½ mile radius, the service areas indicated for the 15-through 45-minute time intervals are actually for a hypothetical pedestrian, as the tool used generates space using a walking speed when transit is not available. However, transit is "found" in the 60-and 90-minute intervals, as we find some EJ tract coverage brought upon by the existence of transit stops (Pace Bus) within said service areas. A potential visitor would access the Little Red Schoolhouse by simply walking there from one of these stops (calculated to take at least 45 minutes, since the nearest stops are within the 60-minute service area).
It would be challenging to provide Nature Express service to the Little Red Schoolhouse. In addition to a lack of transit near the nature center itself, there are also very few EJ tracts in the areas around it; however, tracts meeting multiple criteria of EJ are located just outside of the largest (90-minute) service area. While the Little Red Schoolhouse can serve some EJ tracts within a 90-minute travel distance, this is highly unlikely given the amount of walking required. The best solution for providing Nature Express service to the Little Red Schoolhouse may be a weekend-only shuttle, with limited stops in areas with a high degree of EJ and terminating at the Schoolhouse itself. While the 15-minute service area immediately surrounding Sand Ridge yeilds only about a half squaremile of EJ area (under all three criteria), the 30-minute and (and greater) service areas offer progressively greater numbers which would make Sand Ridge the best candidate for the easiest implementation of Nature Express service. Bearing in mind that the given square mileage of EJ tracts (on the above table) within a 45-minute service area may seem small, these are actually the highest of such numbers found in our analysis of all six Nature Centers. While new transit service provided specifically with the intent of providing access to Nature Centers from EJ tracts will increase access to any of the six Nature Centers, Sand Ridge is likely the best Center to be accessed from EJ tracts using regularlyscheduled transit routes. Minor adjustments made to existing schedules or routes may also increase the reach of transit to EJ tracts within the preferred 45-minute service area.
Sagawau Environmental Learning Center
Sagawau is located at the intersection of IL Route 83 and Archer Avenue, off of Route 83. It is southwest of the nearby Little Red Schoolhouse Nature Center. There are no transit stops within a ¼ or ½ mile radius of Sagawau. There is no sidewalk access to Sagawau via Route 83. In 2015, the Cal-Sag Trail was opened, which has its western terminus at Sagawau. From the standpoint of potential Nature Express service, Sagawau represents the least likely opportunity for implementation. Not only is its location far from any transit stops, but the surrounding "service area" [based on pedestrian walk time in lieu of available transit] does not include any tracts with EJ characteristics (from any of the three EJ criteria metrics). It should also be noted that while this service area analysis is based entirely on pedestrian walking speeds along presumed sidewalks parallel to existing roadways, many roadways in the area surrounding Sagawau are not pedestrian friendly, often lacking the sidewalks and crosswalks which would permit safe passage. However, the recent construction of the Cal-Sag Trail's western extent (from Lemont to Alsip) places the western terminus of the trail at the entrance to Sagawau, which may offer easier pedestrian/cyclist access to the nature center from locations along the trail.
Express Routings
Based on the above findings, the UTC team has determined that the most promising FPDCC nature centers for Nature Express service are the Hal Tyrell and Sand Ridge nature centers. We are able to offer these conclusions after a geospatial analysis of both environmental justice tracts throughout the County (and their respective centroids within four localized groupings of said EJ tracts) as well as existing transit right-of-ways between these centroids and the nearest FPDCC nature center.
The first step in this process was to determine which census tracts are "max EJ" tracts -those meeting the maximum criteria of Environmental Justice. That information is displayed in figures no. 1 and 2 earlier in this document. Using the four centroids respective to each EJ zone, we can now visualize actual Nature Express routes from those centroids to the nearest Nature Center. EJ Zone 3 has the luxury of having the nearest nature center (Sand Ridge) located within its extent. This hypothetical route is entirely over roadways already served by Pace, aside from a small stretch leading right to the nature center itself. Zone 3's centroid is in the village of Riverdale.
Conclusions
The goals of this study were to document any gaps in transportation access to public land (i.e. forest preserves) for the transit dependent and environmental justice population groups. The study focused on access to leisure activities in forest preserves by public transportation. The case study of Cook County in Northeastern Illinois served to underscore the difficulties of recreational access for population groups that do not have access to an automobile.
The literature on transportation access is littered with numerous studies of peak period travel and focused on connecting homes and employment locations. However, there has not been a lot of work to understand access for leisure, especially by public transportation. In this report, an effort has been made to study the accessibility issues for the target population in a large metropolitan area with a very robust and seemingly well connected public transportation network. The analysis included identifying spatial concentration of EJ population groups and the transit dependent population groups in the county. Using ArcGIS as a tool, the accessibility to the nearest forest preserve in the county was estimated with the help of the GTFS data set that provided the public transportation routes and their schedules.
The results indicate that almost all of the forest preserves included in this study were not accessible by the target population group in Cook County. The reasons for this are many including lack of last mile connections, lack of pedestrian access, bicycle paths/trails, and also in many cases not even a bus route/stop in proximate distance. The research team is recommending a more in-depth follow-up study to understand the institutional and social issues that make this connection difficult to make. This follow up study will also explore feasible mechanisms that can be used to make leisure activities accessible by public transportation a reality. These mechanisms include but are not limited to involvement of the private sector and non-profit agencies in exploring feasible solutions such as the establishment of Transportation Management Associations (TMA) for leisure activities.
